In spite of the best medical treatment, large hemispheric infarction, resulting from acute occlusion of either the internal carotid or the proximal middle cerebral artery with insufficient collateral blood flow is associated with a high case fatality rate of approximately 60%. Thus, a decompressive hemicraniectomy is considered a life-saving procedure for this devastating disease. Findings of three recent randomized, controlled clinical trials and their meta-analysis showed that early surgical decompression not only reduced the number of case fatalities but also increased the incidence of favorable outcomes. The authors review the pathophysiology, historical background in previous studies, operative timing, surgical technique and clinical outcomes of surgical decompression for malignant hemispheric infarction. 
INTRODUCTION
When patients present with acute occlusion of either the internal carotid artery (ICA) or the proximal middle cerebral artery (MCA) within the therapeutic time window for restoration of cerebral blood flow, rapid recanalization using intravenous/intra-arterial (IA) thrombolysis and IA mechanical embolectomy is the goal of acute stroke management. 11) However, if the patient presents beyond the therapeutic time window, life-threatening brain swelling and herniation, known as malignant MCA infarction, can manifest within one week after the onset of stroke symptoms, along with a further decrease of consciousness and pupillary dilatation, necessitating early application of a decompressive hemicraniectomy for achievement of a better clinical outcome. 24) The present article reviews the pathophysiology, 
HISTORICAL BACKGROUND
The original purpose of decompressive hemicraniectomy was to help patients survive in cases of acute large hemispheric infarction. 
OPERATING TIMING
The clinical outcome for patients is considered to show improvement with early surgical decompression before or immediately after any neurological deterioration related to brain swelling. The predictive value of the infarct volume assessed by early CT scan after stroke onset has not been found to be satisfactory, as follows: (1) hypodensity covering > 50% of MCA territory within five hours after symptom onset was predictive of a malignant course with a sensitivity of 61% and specificity of 94%; 34) (2) hypodensity covering > 50% of MCA territory within 12 hours was predictive with a sensitivity of 64% and specificity of 66%; 17) (3) hypodensity covering > 50%
and 67% of MCA territory within 18 hours was predictive with a sensitivity of 58% and 45%, respectively and specificity of 94% and 100%, respectively.
7)
One useful predictor is the initial infarct volume assessed using diffusion-weighted magnetic resonance (MR) imaging > 145 cm 3 within 14 hours after acute MCA occlusion, which achieved a sensitivity of 100%
and a specificity of 94% in the study by Oppenheim et al.
20)
The cutoff criteria for lesion volume and associated midline brain shift for prediction of malignant edema should differ according to the timing after stroke onset. The bone flap is stored in a tissue bank (< 70℃).
Cranioplasty is then performed using the autogenous bone flap two to three months after the craniectomy.
OUTCOMES OF HEMICRANIECTOMY
After decompressive surgery for malignant MCA infarction, clinical outcomes at 6-12 months after stroke onset have been reported. For the criteria determining favorable and unfavorable outcomes, a dichotomization of the mRS score between 0-3 and 4 to death or between 0-4 and 5 to death has been used; however, an mRS score of 0-3 is most appropriate for a favorable outcome as it includes independent functional outcomes.
In the HAMLET study, the patients were randomly assigned to undergo surgical decompression or to receive the best medical treatment within four days of stroke onset. 10) The decompressive-surgery group had a lower incidence of mortality (22% versus 59%) and mRS 5-6 (41% versus 59%) than the group that received the best medical treatment. However, the incidence of patients with mRS of 0-3 did not differ between the two groups (25% versus 25%).
Results of a pooled analysis of the three European randomized controlled trials indicated a better clinical outcome than that of the HAMLET study. In analysis of the three predefined subgroups of the DECIMAL trial, in the decompressive-surgery group, younger age showed correlation with a favorable outcome and there was a trend toward a worse outcome in patients with higher infarct volumes. 32) However, no significant difference in the clinical outcome with mRS scores was observed between surviving patients with dominant and non-dominant hemisphere infarction.
CONCLUSIONS
In patients with malignant hemispheric infarction, decompressive surgery can reduce the number of cases of fatality and increase the number of favorable outcomes. In particular, if a decompressive hemicraniectomy is performed early, before irreversible cerebral herniation, using appropriate surgical techniques, favorable outcomes with functional independence can be achieved in a high proportion of patients.
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